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(54) VISCERAL FAT MEASURING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a visceral fat 
measuring apparatus which can measure the amount 
of visceral fat simply and inexpensively by eliminating 
the need for measurement with an exclusive large 
equipment by a specialist using X rays. 
SOLUTION: This visceral fat measuring apparatus is 
constituted of an outline of belly part measuring 
device 1 which comprises an outline of belly part 
measuring part 1 1 and an outline data input part 12 to 
measure the outline area of a belly part using a model 
of approximation to the outline of a belly part of a 
living body, a hypodermic fat distribution measuring 
device 2 which comprises an ultrasonic wave 
transmitting/receiving part 13, a signal detection part 
14 and a position measuring part 15 and determines a 
hypodermic fat distribution at a belly part to measure 
the area of the hypodermic fat and a visceral fat 
estimating device 3 which comprises an arithmetic 
part 16 and a display part 17 and determines the area 

of the abdominal cavity by subtracting the area of the hypodermic fat from the measured 
outline area to measure the amount of the visceral fat at the belly part. 
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Ett»a}^»BB«*W-JI|-r*IK»»»«-ai*«i:. 
KJteft ;11 b ini5^^®W* v ^ WfBJ£TJ9gB®fS * MS 

t>^^fz t t * w« t -r 2 BSoANBttaut 

[|f#if 4] JKT8Bltt^fli«-«*a(*. m.SVCD&.Tm 

5t2iB«icDrt«iiiiiftaifi*«- ' , ; 

Jft#ffi -f > tf — y > X <DI+;11^ b It * L - £ £ > 

mmfr^Xtbt- z £ <t * 4K*Ja 2 fBi£tf>rtjji£j]B 
ftfr;H9£gBo 

s * i > 3 - y ic j: y n-a l c t <t -r * if *n 

6 Ett<D ARDtt3R£ttB. 

[If *H8] rtJ»JlBlftfi£^S:l** KBI«^b. Br 
5££>£5£l ■ # ■ S0i»* SSt ^ - <!: I^d; o t rtKl 
KiSIISLfc-i:«»»i:t4i*ai* fc \t 2 Ett 
<Z>rt«iBSISffl£SBo 

©i»sait ^-^laor nnjag g»« £ it se l *= c 

t S »« t T 4 If 1 * fc I* 2 Etttf) AKKttMEtt 
^f_li2EijcOi^WB^;I | I^^Mo 

m*m i *fci4 2Etto)rt»«ittaiJE*«. 

2] j£TlB«*#*ff &TBBJftJ¥ 

©w-atttt * x > a — y i= «k y ft;i'i l t c <t $ *#« <t -r 



(2) ' *$BB 2 0 0 1 -2 1 2 1 11 

&M #* 1 o 1 1 EttOrtHMBBMSSSBo 
[If ^ri 1 3 ] JKTJBtt»*W-;"M^S:l*. 
' #a>KT8BK#*£#tf>* »ya)tt»G)*H#*WrE5fe 

&mt-fz>m#&i otztdti i E*a>niuBttiNC 

[»#Jfil 4] ftTlBH»#*tHB*SI*. Bfi$fltf)J£T 
BBte»**1#«^lt*tt»^W<DftTSBI!*»S-;lll3eL. 
^S^Hrt)ffiT8BJI»«*rt«^J:or«ieL. 'ftTJIBK 

(ill <7DL^ti^ 1 9l(cEttanittlBttaN£ttB. 
[|f*ili 5l tt«Jn^f+;H^I9:l*. 0Sa5<D*Ur3<tJ£ 

Tmtemmim&.w.& nmmt-t t x > =1 — y 

tt4«*ai 0*fcl*l 1 Ett(Ort»BBJ»;HSS«o 

*u ft«jiziifiTJ!BBfti**«tafi-r*»ii*#-r*iFfyft 
<br^if^n ( i o*fci*i i Etta>MniBttatctttt. 

pTSEftHHE^t. -Mb^@^*+l. tea^tcf^j^-F^teffi 

y. mizmttcnfazt. iuet— a^ssf^c,. 

f 1 Otitzit 1 1 Ett<Dl^RJiBB;li|£SB& 

fl^<t^^lCD^®^^tliL. ftTIBJtt«t*i6fcc:t*« 

«it5»*Sl 5-1 7(Dl^t r tl^ 1 HlCEttaAH 

[R*«1 9] K"F«BK»fli S^COJ^T 

®^^-^IS*Xl1 5-1 7<Z)l^rtt^1 flllCEttCDrtB 
■KDKSt. 

[000 1 ] 

it. »i=rt«i=<**^*rt»«reBtii3Er«rt»iBiifi 
asasBr^Bi-ra. 

[0 0 0 2] 



(3) 



[0003] £t*^o><*J]iJft (^) &mj£-tZ>75 

mmmi£&t\zftiirz>tiz>o ±»xm&o>tt*><Dk l 

0)* 'J ^AlcMStL-Cl^i-fii^ftK^OjErxfeRB 
— <DX»tlfR»L. *<DXS2ifl*<7>SA x £f*BBIl*S^ 

itgEiBJ»*sa«"«"4-« x «» J R*- -f*s^^scD2^ 

tilt*i6f;MJt (Body Mass I n d e 

x : bmi) sfflL^i'Atwt'iii'aair'^'ft*. 
[0004] &tz. mmm^icD^u^otLxit. * 

HBWff £«t;TM I - £ £8BJ*;4 . xICTX+^>li:J:^ 
flB^«tLrft«-r^iii*^. «ft»lfta>iii^£f* 
[0 0 0 5] x«cTW»«£^Trt»flBro*:£;«S 

tWii«Ivol. 42. no. 4. p. 38 
5- p. t3 9 4. 1 9 9 8Ci^tlt^l)o HI 1 3 
(a) , 113 (b) iZ7*-+*o\z* ^#MX«CT 

Hfi£HHilfiL, V/SJfc<DJKlMa 1 3 (a) <Z5«fc^<CE 
X£nHliU9BX. V/Stta)fil^Hi 3 (b) 

[0 0 0 6] HL ^;j££fijfflLTJ£T)]B/ft(7>Jl££ffi 

2 1 4^aic|JH*SHfclg**ftflB«;fflS*a*<fc 
£ e frfc. Sft^vtf-yvx^lffi^^rtKflBJfta^Jt 

£1-£=gM<t L-CI*. ffl*tf* »BB s F9-2 8 5 4 5 5 

P^KJSBKa^JBS^-r^^i^. Internal i o 
nal Journal of Obesity (19 
93) vol. 17. p. 1 8 7 - p. 1961:, fL 

WBBSMSltS'f Appl iedHuman 

Science (1995) vol. 14. no. 
3. p. 133-p. 1 3 9|Z. $g£-£;ftTl^o 
[0 0 0 7] 



»#B8 2001-212111 
tf. x m £ ffl L > M-3M & ^t- 1* RJ9B Jffifl: $ » S -T * 

[ooos] &tz. m^te&tiimmmm&T'its *#se 

p/fCO J^Tfli^H L frftffl X*£ ft l}k ^ 5 P^ffi £ fc o , , 

tttvi»-5-niiA3b^ £ -R»a*ai3.«fc*.ft-F.iB. 

HBWi«*(*ffifi?i*ffl^^"C»;fl1L-CL^^<D-C, 

fc. 

[0 0 0 9] *SS81li* Ja±<Z)d:5&iSHS-«*-r4fc 
^lC^^ttfrt(^r% X«*fflL^=*P1*lCc*:4*ffl<7) 

sasrr « c * *<t? # « MMiBttMtttta * *«-r * - 

[0 0 10] 

T«Bi»»*«-a*« t . am l <t ktbbb*^^ t 

^6tt»0>rtl»IBItt«*sBS-r*WMBttafi*«i:* 
[0 0 1 1] *fc. ±&<Df&&(DMZ\Z&®Llr&=ET)ls 

xm^cDmmm^iimr^m^mmm^k. mu 

|cfclt4aTlBK#W***rATIBII»iB«SW-ai , r* 
ftTlrftt##MI*«£* MILfcM*MW*&BmB 

■fi«*SB2r«WMBItt***»tt«^fc*a)-e* 

o 

[0 0 1 2] R»n»«-a(*«l4. ttfflO)^^® 

[0 0 13] *fc. ttT«tt»*«-a*«l*. 

[0014] fkTmftoftittm^m*. m.^<D^ 

[0 0 15] ^fr. Min^tt;1!?Slt MSB<7)n^® 
[0 0 16] ^fr. ttSP^ff^tt/W^lftl*. B»<D«Eiy 



[0017] *fc. nmtimmttm*.* nmrnm^ 1 
p*q ma b as a * a se l * = * o r* & 4 .' 

[00 1 8] *fc. rt«KK«IS*l8l*. KttBBIlfr 
Ltzt><DX*$>Z>o 

[0 0 19] ftTBK#*tHB*«l*. JMIWte 

[0 0 2 0] JST«tt»*tm*«l*. Bt£fl<7>J£ 

[00 2 1 ] *fc. J£T8BK#*W-«*«I*. &Tnm 
mcD tt/HfiS £ x > =i — ^ ir J: y If It L € (7) tf'fc 4 . 

[0022] ftT»l»»*t«l*«i*. MSPa)*' 
Jltt<7)j£TBBa*ttfli£#*^ J8ya>K»<p*JB#S«rE, 

(D"C&4o 

[0 0 2 3] ftT«BK»*tm#«l4- 
TllBI»»**»«^It**»^W®*T ? *tt«SaiS 
L s aftAMO)fiTlBK«SW»^*oTlt*L. J&T 
Kttff Sifi« L ti CD T* fc § o 

[ 0 0 2 4 ] *f-I 0L&MD.K.M£. 
fiTSBBSff CDft;lfH4» iiJt t+ <^ x > =» 1 
^i±Tf+;I'JL. 3&^ojETIBIft#*tHI^«ttC(Dtf-a!tt 

»*fflL^rjKTJBfl»^**«ta<Lfcta)x?fc*o 
[0025] *fc. K«n»W-»*«I4. -«SA<HS* 

4 o 

[0026] M»n»tfai*H:tt. «e#<7)rfij# 
tpjjeftEHE^t. -IB^SStL, fftMSlciiJKTaBfl* 

y, fjfESlE^^fSl^i:. BtriST — AOSS^b. fS£H 
CD <h fi#;St+;It CD tt It <&H £ It m L t CO T? £> 4 » 
[0 0 2 7] ftT«B«*#*tHt*««\ 8ISflcD& 

8BBfi 1 &($<7>^® J»BL, ftTIB!»W£#tf>fc*0>T? 

4 o 

[0 0 2.8] JST8BW»ffi»t/W^IS«*. Bfi 

T. ftTflfiaS^SSlfcttllffi^SSttil- JKT8BI»ff**«) 
[0 0 2 9] 

[ jfi«fl!>jgtfia>»IB] SUfi^ff^S1 1 - Hi l*#fE#Ja>* 



(4) ' SSB2 0 0 1 -2 1 2 1 1 1 

' bft4o 2l4Mffllzfelt^KT8Ba»»*S'**)rj6 i Tag 
KH8ltW"II"r4aT8BHi#*ttaHS«-e, avxais 

3. A^ttUff 1 4j3*tftt«tt««1 5**6 ft 
4 o 3 littl Lfc*»M^ & « TBB8BSS L X 

mm&mzxtb* ttajicfcit si*ii»8B8*»*as-r4rt 

HlBttttSttBt*. atKffli 6£«^fiM 7'fr4ft«. 

BMB*HMfSJtt« 1 . fiT8B ( Kl»ftttaiK«2fcJ: 
t/rtM8BK*3iK«3-e. rt«aB8S;11ffiS«*«fiRLT 

[0 0 3 O] *|C»frlC-3-L-vrSiW*4o ■H-2-l*rt8ttB- 
8»?ltSSS«0)jlftSStt^-r4^P — ^-v— KC&4o 'l 
3(4rtlliaB8»fflSSS«<7)fflS*ltt^^4l»W0^fc4o , 
1112. B3lZi3L^T. ftfS T 1 lC^-Tcfc5fC. B3 

4„ *|ZST 2IZ*5L^T. 13 (b) CD^^ftJKffl (-^ 
*ttifi) CDJ£T8BB*2 1 (D»flTt. aTIBK#*tfai» 
m.2X ; t*m-?po *I=S T 3(C^IN-C. ST1-C?SbtL 
.fc'k«<0*HII2 OOESIt S T 2 3?»b*lfcJKTaBB»2 
10»i^b, JjtSfi<DJ£T8iJft2 ICDSfl^^^. fll 
&HDftB2 0<D®«A^bJ£T8BB»2 1 <7>ffiBI£»#-r4 
^<blCcty, BIE2 2<7)®fI^«^^-4o ^I:st 4IZ 

1 fct^r. rt»aBa»«i3ess«-csT3izfc^T»b*LfrM 

■r4-<hiccfcy. i3 (c) cD^^ftai^ (^*f*fi) 
(D^i»aB8»2 soiasaist^o 

[00 3 1 ] HJ4l*at$i5 (^-tf+ifi) (7)nff^2 OCOftffl 
*KMLf=Bl^E|-Cffc4o H»n»tt»t»1 1 I*B^CD 

n^*itiftfr4ss*^bfty. <t tn«t»M <t ^ 

n-a!-r**!W>-/*xi ^-ttt56a>aPiiHiya)ft* 

^ft;f)-r4|5]7FStiftl^ ^ J r — <t^b«fi£*tL4o H 

4 (a) C0cfc5(^. y ^X 1 8T?flI$ii(DJl^i:^f|«S<i:^ 

stitu, ^i:, aBsyo*aF*> s/-^— th-sm-t*. 

*fc. 14 (b) lc^-T«fe : 5fttt;ffl*tLfcffi»a)«^. 

ttw. aniaya>«s** n^^— ^a*«i 2^p,a* 

-T4o 14 (c) CDcfcdf^. At}Ltzm$T— ^"Cfe4 

[0 0 3 2] 14 (c) (D3l»a>«n (-<) (C^Lfccfc 
die. ff^itBttt^bSteSH^WRlCcfcorSIISco 

aaeutDnj^icifii^^usw^c^^-e^^o assii 

S0^^R(D®fI^b S0= 7T a b/4t**i6SCt3!l<Tf 
B»<oaHiaya)*Si:ifi«Lfc«Ra)n 

Ho)«*sit«-r*^ii=«fey. *»<©ai«KDn»icifi 

Lc3&<ifi(BLfc«na)»IBLmJ:y**it*itf. BE 



(5) 



*#BB 2 0 0 1 -2 1 2 1 1 1 



«HDftte£* 14 (c) <Dm& (P) <D£5\Z^ flggflCD 
M-^^USWR (-O J=y 

(c) (/\) C0cfc5l^. K«CD^»^E-r;Uft»H 

[0 0 3 3] <^*f*ifi) (DWat«Bb 

Biy-O)** Lc/£ltStt3M*r«wi:lc«fc-3-C, HSSPom 

a= -0. 25529 + 0. 26128*Lc 
a= 1. 3857 + 0. 25496* Lc 

b= 8. 9735 + 0.25833* Lc (Jltt) (3) 

b= 6. 6909 + 0. 31687*Lc (*tt) (4) 

S0= -101.9 + 1.9268*Lc + 0. 056547* Lc2 (|§tt) 

S0= 161.28 - 3. 934* Lc + 0. 086067* Lc2 , 



«b#£>ftf-JI^a £*«b(DJt<0¥*$jffiRin= "(a/ 
b) £JfllVfcML a = bRmt$)^0r\ HB@y<Bfi* 

[003 4] mswmtha tmucDm^bit. m t 

®V (DM:2 Let ftMtffo&toX-. ttSA^te-Cft-So ' 



■(Btt) (D 
(*tt) (2) 

[0 0 3 5] *fc.- ««a>n»iBWS-0.(cm2i.i*Miay.a) 



(5) 



(6) 



(1). (2). (3). (4)3&^Jtft**Lfc»«0>«^a <tKa 
0>aMIb3Ei^tHt*tuftBlWa)^H»BBaiSab (=7rab 

/4) /)<Rfe-&a^ici±. aasp<7)^^®»a)jt r (=so/ 

Sab) -*fflt-vr. £JK»OM«-*.M"r4« 

a 1= a*/~ r (7) 
b 1= b*V~ r (8) 

[0 0 3 6] flt£fl (^*f*ifi) OH^^m^^KT) 

x. m^^xo^iz^Ltzm^tmmtoit^m^-m 

^Rn=F (Lc) ^att-x— 2* X £3R*>. -L8B£l^t»lz 
Lt, BHy* % &Jl^£**iS*S^4C£jb<-<?#, $ 

[0 0 3 7] Jt«B<B0yT?li* M«<D*flS£tt»Lfc8L 
^UjT'^r— Z&ftteT— 2^bA^]tM^ 
^Lfc*<. flfi£|5tf>/l^<!:. fflffl0)tB«<t. 

[0 0 3 8] B_5l4KTIM»»*«"«ltttB[IBli»(D«l 
£;££ifcffl-r<&KeEia"efc*o B5 (b) lc^-TJ:5 
|Z. a*5S/<JUX1 6 a £fl*»i£C{BflM 3^&*« 

WLfcBM^^i 6 b £fl*2ft&£ttfl 1 3 x&m 
t ZZktfxZ&o «#*Ui»i 4l**««#j^€>JE» 

1 e b £*nati h**/^** 1 6 b 

<B£lB8B#Pfl £» L *:«#«/ <JU* 1 6 b CD?i] 



D= t • v / 2X 



v (1. 4 4 x 1 o6mm/s)^b, 

[0 0 3 9] Cl(7)«B$;A/^U , X|Ccfc4JKTffiflSJ»Da)t+ 

U5 (a) CO^od. flSSfi (^-S-ttifi) 
^h1 9lz;tioT. fl*&]&Sttfln 3S»«4^ 

j£Tffiii»«<D^^ 2 6 z&mt Lfcn*tt«*i4;«tm 

6c£2><-eS5o tt«»5B»l 5l*«*.tf* 

ivhtfcfcl* (i5 (b) #»B) 0 ^(D&ol^LX. El 3 
(b) (0<fe5ftJKT8Bte«2 1 <D#**3fctf>5^£jb<--e 

[0 0 4 0] ttfe, d— ^ U— x>zi — ^(Dx>zj 

[004 1 ] STlBRffiW^tofetthtf. rt»Slffi«l 

JCTiztlCcfcy* fltB£2 2<£>®fi£#tf>6 0 IE2 2 
(B3 (b) <D««8<7>aJ#) Id*. flt©5 • ^©D^O^f^l 

&im#*<D#2 3 (13 (c) a>an»<D«») \ 
• /MHftfa)H2 4 (113 (c) <D*T*<y»i»a)»' 

^) . ^M8I^2 5 (B3 (c) <Dfi±3b<y>BB»lta) 
tt«WfflAS*<'>&iv0-C. WW^1^SE2 2 CD® 

si^&Mjt-racticj: y. rt«jga*®»*;ns-r*c 

[0 0 4 2] 01 ^.(f. International J 
ournal of Obesity (1983) 7, 
p. 4 3 7 -p. 4 4 5lr<fc+Ll4\ B5^l " #2 3<D®W 
CD^I<!:LT2 0 4 cm2, R§ 2 4 CD@fItf>¥ttOfit 
LT9 5 c m2 (^filF*q®ffi 15 7c m2^€>MMIl 




me 2 cm2^i:t:t(0) 1 I* 5 T—f £ *lT l< 
60 StJtffll 6t«2 2<D@fIfr£>t£T r --£ £ilfflL 

[0 0 4 3] c<D*lfi«)»»i a>rt«BK«3e*«i=«fc 

(O (p) £fd* (/\) ^bM^aoto 1 

ffi»StHI-r*n«»»tHlK«i i»«i::fci-J-<2>K 
TUBES 2 1 (D»flT , **^TJSTSBJtt®W*ft;fl'|-rSJET 
H»^*ItMl2d:, tt»Lfdfc»0>*HB2 OCDSffl- 

CDMK2 2<D®»**t>S5J*i • #2 3fccfc'tf»2 4 CDSfl 

i««-csfflii(cw»aBjift**ais-r*ci:*<pr 

[0 0 4 4] ft. ±!£GD#]T?(£. AtSP (-^ttiS) IC2 

[0 0 4 5] KflS (^ttifi) <0*NB±{*£jt* 

S1 = 67. 897 + 1. 8417*W 
H S1= 39. 263 + 1. 9407*W 
[0 0 4 9] 11 2 4 S 2 (cm2)|*J!l@y 

fflHA^feSo §12 4CD®flS2li^7bM^COB#FRlT^^b 

S2= 66.809 + 0. 03828* Lc (Utt) 
S2= 69.002 - 0. 056274* Lc 
[0 0 5 0] fcfc. ffifa ' #2 3<D®fS£f*mw£JSl^ 
T x *fc«2 4(Dffi»*Miay©**Lc*fflL^-C«l3E 

[00 5 1 ]^:, X«CTl*SMLfcSS. 

S^t^iWoto f:r\ 16 (b) [zjjkLtz. 

ftttflJ^ « + (D4/rBra)ffiTMI» 

aj$*-r«n (-<) ica^LfcticoA<ii6 (c) r*& 

[0 0 5 2] §Sffi<Dff2EI 2 . H 7 (***B^(0SIJ6a)^lB 




(6) ' *#BB 2 0 0 1 -2 1 2 1 1 1 

' »y<D*jB»**i=*»fc*iB»a>fiT«B 
[0 0 4 6] iztz. KTSBittm^^^a^it^ja* 

;u hic»A/-c*itii. -t-cD-a-«-y , -eKa6i*«is-L^a>-Tf. 

So 

[0047] ^fc. wane* ■ m^o>mm<»»ft&>z>^ 
»*tt«#a>»»*a-r»B» (»<dk**»> • - ^is 

j:yjEai^«»i»ii8i***r«c4:3&<-e*«. 

[0 0 4 8] JSW • #2 3<0ffi»S1 (cro2)|*» 

(Utt) (9) 
(*tt) 1 1 do) 

S2= 202.96 - 1.1323*Lc (Utt) (11) 
S2= 173.35 - 0. 7952* Lc (3ctt) (12) 

(13) 

(*tt) (14) 
S„ 2 l=j3l*T. *«ffiO)Stta)» 

fiTlBK»*»»K«"C. flt^P (^*f*ifi) (OftTJBte 

ftTIBttJ»*<A* S *t* J^Tfli^J5A^^ 3 4 <t 
^> 0 3 5l4W-«Lfcn»»«3&^ftTlBI»ffiW**«L 

ho IMMflgiK ftT8BK»*It;ffl»*3 

[0 0 5 3] *lc»fflzoi^rK^-r*o SIp^ (^-tf* 



(7) 



ISM 2 0 0 1 -2 1 2 1 1 1 



[0 0 5 4] KTMW»#*tJ-*»« 3 2irfeL^ri*. 

T, B9 6 (c) (7)<fc 5 #JkTJ]eJftJ52 1 0)#*£##>5 
•(?#*. «S. **y/<l=£*flTFlBKIMfSJI*. 

fvol. 4 2, no. 4. p. 413 — p. 4 16. 
1 9 9 8lc«K*ttn^4«fe5l^, Mffl (-^ttifi) CD 

[0055] wi«)iBa»it*»«3 5i=fcL^rtt. atirs 

TiBBJS^WSififtlLr* J£TSBft®»£#tf>* HSSP 

h 2 4 (Dsasait*^ £ J: oTrt*iBi»ffiW*ai 

[0 0 5 6] ^(D*lfi<Dfl^lB2(Di*!WBBSSBSJt«lcJ: 

R (-f) ^^Mffl5<^^ff^2 0(7)®fg£ft;fllt-£iiSSiWff2 
Iti^II *-\*'J/<3 3T*ft;#|L7cJ£TJ]iJftJI£J£ 
TSBIttff A*»3 4frA*i LXKfflJl^fclt4JKTJ!Blft2 
1 <D#*£##>TJ£TJ3BI»2 1 (Dffi»*itffl-r*fiT«B 
Jft#*S+;!13£fi 3 2 <h . ;H]tffl 3 6 X^m^MOATM 
te»f«»l:«fcotiSL. fiTIIBI!*J»#flit5e«L 
T. KT8Bfl*ffi»£##>- Mffl (^-tW-ifi) <Z>*MS2 0 

©aff»A^ftTiBi»2 1 cosa^Mff-r^c^iZcfcor 

Jfi8£2 2(7)®fI£;fc<K>. MH2 2 0)®8l^e)# ■ 8Srt 2 
3 2 4 cD®fI£«Ji:-r £ c fc Cck oTWBMBIftffiW 

*a)*^«rt««iifijt3E««3 5 ktrnztztomnttm 

BT?<BJt;ll£^5<t 

I :: AMBUS £ ai8t * - £ ^ pTh6 £ # £ . 
[0 0 5 7] HJSCD^®3. ID 8 (a) l**fS$30>3ltfi 

o^n 3t-fc <& rtMBwaisssB^awt ^-t^uvo 

£>£flp D n£^L. *0>tt«B 4 2l*jjg£fl ('s* 

f*iS) icfcit^jKTflBK»flTS*tf)rj£TaBttffi»*f+ 
a(-r«£TIBK#*tt*3*«"e* (^ttifi) (DJS 

TSi^^ v ^^fta'j-r^^-<>t o -y>xft^j^4 3 

*rT£o 4 5ttl+;MLfr^^®WA^JKTl!Bfl»®W*a 



f 5WMBI»«IS3£BT*. ;Wt»4 6ti*»i 7<tj^ 
6ft&o ffl, »ttrt»tHM*B"K &TJBI»#*f+;l<SI 
14 2fcctU*^Kfl§Wfi^^S4 5T% ^AflBKKStt 

[0 0,5 8] xizMmz-o^xmrnTZo iftSfl <^*ft 

ifi) CD^ff2 2 o BSlfUfci+jfllStB i -CtHBLTlMIS 
a>rt»2p©Bfi»«*tt*tt»*. HJfi^ffil fcH«„ 

*jfi«u. mii^i2 0(Dsas#fts, 

[00 5 9] JKTSBK«»ffi«tjRiaB 4 2 lifci^T I* . 
ID 8 (b) GD£?[zjigSfi (-^ttift) COf^ffl. 

s (c) ■(^•tttifi) ■ -owa c^^Mdfi^ 

X(iJKTJ3Bffi®8llt<h«B8A«S>^<7)T^ £<*<<>t:-# 
KTI!Bllfi®SlltRs* x t>fiTllBKffiWSs (=S 0 RS) * 
T^2 1 5C<tlZcfcoT'ttK2 2(7)® 

b# ■ S55£]2 3tH2 40)I»Sa*It4Ci:i:«|:oT 
[0 0 6 0] ^<D*Jfi(7)^«8 3a)rt«l!B8»;fli|S3SBl^cfc 
H (-<) A^Bi»(Dn^2 0(7>®a*«-;l!|-r*tt»^ 
fcl»aJlcfclt-S)&TJ!BI!S2 1 0)»****)rfiTIIBfl»2 

i2 i <D®«**Jt-r*c:i:iZcfcorttK2 2a)i»£ 

*tf>.'ttH2 2 0Sa^bt - ^23 <tSi2 4CDW! 

tttttttt4 5t*ffl^fcrtfllfliB;l'ISSBlCcfcy . x 

[0 0 6 1 ] 5H«E0>JV*tt 4 . H9li#IBRa)ftl&(D^n 
4i?fc^i*iMSBfl»;W^SSBa)*filc$^*r^ r D -v^ElT'fc 
*^B^c0HJ6(Dft^4|cfc^T. *S6^a)*Jfiirii^ 

(D^»ffi**tHB-r«»»^»»aiKB"C* B«Bn»tt 

;HCDlt;Wi4Bttf;Wr-&o 5 2 liBftlcfclf^JKTffitt 
»*t*A-CJKTIBttM««-a-r«KTKItt»WW-a 
gir% ^S^i^^^il^ i 3<t(i-§-^aigPi 4^ib^ 
y . iffl*;ftl+;li|(Df+a(iBI*BiSlJ^^iiBt+j8'l» 5 8 A< 
5 5I*tfa)Lfc^lB»^&ftTlBf»ffia!* 
aBIlLTMIIBffiWt**), B[»lci3ltftrtlBiBJft**5ll 



(8) 



f#BB 2 0 0 1 -2 1 2 1 1 1 



3&xf,44o ft. B»*HMtBB« 5 1 , JETBK»*tt 
[0 0 6 2] sfeirlBifflc-DL^TKW-rft. BffliO>*H&2 

fta«tt8S«^*t>i*fcta)t?. S^SuSISflSR 1 3 
t-{jMb**tTl^4 (Si o#bs) ■ BfflttH&ttBltiH. 
«5 8*K«<DnJHI-»oTjfeaL, i>3-?7tft 

8 *<Bffi<DrtJS <t#, ^CD@fE3&f4llt^<DI0T 

@{cSit<t^tei±£<£>"C^ ^iI^ft8(iflt^|iCD^T®lcS 

[006 3i M^h-teizmumtfi 5 8 t— wbsttfeH 

S;*2tS«fflil 3(4. J5»Lfcjtg#;S/^U^,i 6 b<DHI» 

^ttiftcDBffi^JB^tt'-ttLTfrfc? BSWff* 

ttBtt«*ttB"r JkTflllfr2 1 <DjE«fc#*H 

[0 0 6 4] AniBIAK£SB5 sirfcixri*. BlUffi 

5 6-eBffi<D*Hf3 2 0(Dl»^brate2 1 
M«1-5C«tl::,fcoTBE2 2<7)ffi«£#tf>-g>o *J6<7) 

Vfo&tztb. ftTBl*ffi»rn*TI*BBB«£rtl«Bll* 
@|*$iE5|[C;lij^-r^ d t^t^^o 
[0 0 6 5] C(Z)jlJfi<7)ff$S8 4(7)rt«BJft;MSSBl-«fc 
tU4\ £<*<DBSfla>*1^ 2 0<D2*7C»ft»tt*W-a( 

M(DM^2 0(D»«*ttB*4B«rt»tt»B« 
5 1 H*#ai««»1 3 £fI#8SHiSlS1 4 "Cft;fJ L 
fcfiTBBSH^A^JKTBBSa 1 <0ffi»£»tt»|-f 6J£ 
TBB#*tHHB«5 2 ;H«[SP5 6-c?. Bffi 
tt-ift) 0)^2 o<Z)®fW>t>J6TBBS2 i co®ft£M^ 

t^I«hi:J:otIi2 2C0@fg£*#>. BK2 2CD® 
W^t># - M23(hfl|2 4<DSIf £«m-f 
-3Tl^KffiIft®8l*S^"^^>^8*8BlftjiSS*it 5 5 £ £ 
BiLfcWBBffiaseBB^cfey. xMSfflUfcWI*!:: 



[0 0 6 6] fcfc. jMSrtJBttBtHRIfls 5 8I4XVZJ'- 

y7^ftaaf+8Sffl^-&^>-arfc«ijs^Lf=*<. mi i 

(a) (D&ylZ. K2 9lc3*ytttt*:7— A f 3 0 

j+<D$&nm (0ifcj:i;02) sw-a-rftc Elector 

t; 4 111 (b) CDJ:5I1> 1*g5#£0fE£3 1 <7)±|Z 

3M?-t±TS^b-Cr£67— A3 OlCft'y»lt. E1Ie^3 1 
(D0$eM^, 7— A3 0<D{iM£ft;B']^£;i£l^<£o 
Tt, «-»;ffl^(Di4«S«jSfi<*Al>Ci:/)<T***o 
[00 6 7] R«-Lt=a*»/<;UX 1 6 b(DHia. 

H*miccfeyj£TBB»2 i o>j»^*tfai-r«*i^L^: 

Ell 2 (a) ic^Lf-, *g#;£i2£gfian 3T-SI 
T 4S«H*»0)fll*B« *B»"C« LfcSg*^ b ^JS: 
TBsflfi 2 10)ll^*ttat4^i:^»4. Ell 2 

( a ) irj3t^r«»i*«#ai«StHI L ( $81614 

JkJf *^<D;£££aLTfcLK B^E— K*^<til«P¥ 14* 

ft-re^yi^ft^itB*^*^*: tfe^o BSPtastties 

«0)J*Sffi(Z>*frfc>* KTBfl*-S5^**ffiS?iJB5T-r^) 

jRTBJH?-«rt*»ffi*H3e-r*ctA<tf*. ftjs-ca) 
[oo6 8] $t>c:. i^±(D!tt^-ci4ia#as-jfeftL-c 

JSTfliteJ¥D Strait" £#J£^ Lfctf. fiTitt»*tf 
S1SSB5 2lcfcL^TI*. *rt»*i»Lt, KTlKi 
D0)tra(*fr? *m»l*±i*B«»-«l:o 

»/^U^^aB#(DRlS2 1 T<D*#«BlcRiltrrast 
[0 0 6 9] 

[0 0 7 0] £#(DBtt(0n»*tfB-r4B»^»tl-B 
t . ffi^l^ *> ft 4 KTBi»»* tttit 4 ^TiiB^ 
»*tfB*» t . ft;! 1 ! L tzftm t fiTlil»»* i A> & B 
»(Drt«UM»B*B3e-r *rtBBBft«*Bfc ^^^^ 




[0071] £fz> ±i*<Dm%v>(Dmz\zftni- 

ftT»is#**f £ . tf b l tzmmm* & ftTHi 
,jteB«£«*LTBiffiffl»£##>* mmz&v&tomm 

[0 0 7 2] £fc. B»*HMfB*»I** BSGOrtflS® 

^ £B«m- & it €) nn y <&ft s? *> £ vm^M iratB** 

[0073] KT»w»*»ai*«i*, B«o>ft 

s r* ftTlBK#* * If B ^* * £ o 
[0 0 7 4] *fc, JftTBII*#*ltB#RI** fltSfla>ft 

T 9 B ft* # ft S * i* -< > t° — ? > * G) ^+ * N ^ * * *" * z 
ti^cfcy. (B*>s»«"eJKTl!BK»fli*i+/l'|-e#4« 
[0075] *fc. B«*HMfB*»i** m.u<Dmm 
m * b»g>bii] y <z>« a? £ y « st l tzMmcom** t am 

[0076] B»*m*ifB*Ri** KflKonm y 
<d a * «■ x > zi - [ c cfc y 1 1 m l fc z 1 1 r j: y . m ^ <d 

[0 0 7 7] £^ nBBRB£¥»». BKB»^ 
[0 0 7 8] £f-. i^flili^lt^^lSf*. BKffiW^ 

[0 0 7 9] ftTJ3Blft#ftf+;Il^f£f*, B«P0)Jffi 

TMItttf* *H*£ S L T ItBf 4 C £ ic «fe y . ft 
TBtt#tf*B*fcBB^iE«l=lfBr*«. 

[ooso] ttTBtt»*W-a(*«l*. Bl^coft 
TMK»***n«*»f1sL-Ctt»-r*^^l=J: y , ft t 

TBftftft^B^ttSSIB^iEW^W-*^**. 
[00 8 1 ] sit. ftTB«ft»*tfB*«f*. BWBIf 
»(0lfBttB£x>=i— yicj: y|fB"*"5d£|zJ: L J . 
B»G>n»*«*aBB-ciEWlc«-ai-e#*. 

[0 0 8 2] *fc. STBItt#tt«l¥att, StSflCO* 

B#©ftTBK#ft*#tf>. »ya>B»<B*B#**l= 

**fc*«»(DftTBi»#*co»»^-eift«-rft - ti= 

[0 0 8 3] Sfc. ftTB18#«lfB¥«l*. Bl^^ft 
TBI»»**»«^lt*a»^»r-eftTBKB*«-a 




2 0 0 1 -2 1 2 1 1 1 
U »BjSIBOftTBK«*rt»l=J:oTlt3EL, ftT 

BB#fttifi«^*-ti=«ky. tt»jsa>if»-e*t?0> 

T% lfB*B*««*"*Cfc*«-(?*4. 
[008,4] gsfc. BSPH^ft;l«l¥KI*. : BSl5<D^i: 
ft TBBBOtfBttB t ft £ x > zi - 5f £B^» 
sbt!:Tlf B L . fro ftT8BJft#*lt 9 l*»tt d <7>f+;Si]tt 
fi^ffl^T ftTBB*»W* ItB-T 4 d <h (c J: y . B«t0„ 
^*iE5llc|fBr*#-6 0 

[0 0 8 5] ^fc: rt»rt»lfa*»l*. -i«35<B3E* 

ti. «BicttftTBre»ttfB-r«BB**r«»yB 
sua>njfi t awaif B©if BttB ew-B-r * - 1 \z & 

y. Bffl<D^*iElitlc|+BT?*4o 
[0 0 8 6] ^/t. BWn^ltB^lftl*. «K#<7)|fil* 
SpTSE&HtE^^. -»Srt<B££*u teMSI=l*ffl#aS 

@$E^^rS]#i:. 7-A(Dfi^^b, BS0)M^8« 
;&ft;l'JOlf BttB*lfB-r 4 d t \z& y , BfflJco^S- 
IE5£[cff;!i|-e££p 
[00 8 7] *fc. ftTBB»ftl+B^Sl*. Bt^B^ft 

ettt^fiS, ft*tiS#3tO)3SS *fe»it*f=l*»;*T*a 
TF-r^B^- KT-a^L. 6?©l^6*]^]M^^D^T. ftT 

«*:y. ft'TSBte^ft^iEfiticstji'j-e^So 

[0 0 8 8] ftTBWttflrltB^i&ii. B 

ffl(DftTSBIft^ft*. #n»S3fefiLfce**. 
BS. mii^iiM. S»*n«a)SiSSft»it*fcliB 

T> ftTBKt«5«(D#ffi*«aSL, ftTBBW»S*to 
4C<tfCcty. ftT»K#**jEBir|fB-e#4o 

[B V] **B0)Blta)»B i T*fc5rt«SBBSBS3£ 

[B2] mi a>MMBtttfBBBa>«iS£ttn'r«7 
p— ^-v— h-e**. 

[13] B i ©B»*»tfBBB<D»«t 

(b) ^BSU C-^-tWifi) CDftTfllB^2 1 <7)^ft. -tO) 

(c) /)<BSP C^*«"ifi) (7)l^MflBKcD®fI$-7F^- 0 ' 
[14] mi ®Bffi*»tfBSB£KB-r<&KnB 

-C. -^(D (a) 3b<B«*HKIfaBBI=:«fe4lfB. *<D 
(b) A<BSP^fl^<^ltB-T : — ^> -^CO (c) tfAJi Lfc 

[HI 5] Bi ©JRTBB»ftlfBBB*»B-r«HB 
(a) A<JKTKII*»*lf*KB. ffl) (b) 
A<a*?S/^;UX(DJSWl^^4ftTBBfi«(0lf;lllS^-ro 

[II 6 ] B 1 0)ftTBll*»*lfB*B*BWr 
BT*. ^CO (a) ^ftTgBB»^C5rta)«#B<D«^W3S 



(10) 



t$M 2 0 0 1 -2 1 2 1 1 1 



( C ) *<KTBifl*^#^/<^— 
cD^^^^-r^p^^m. ^co (b) 7b<flt$fj (-^-tw- 

ift) (Omm<D£te<< >t°-y>X^lt;Iij. -€-(7) (c) 

Y > t°- y > X (7) It ;IiJ £ ^ -T o 
[19] *^0^(7D||j^(Off$^4^fc ; g)I^KJ3gffil+?Ii|S , 

tit o ] i 9-fl5M»*»»aiitt«fej:-tffitT-is-«i-» 
[n 1] H9«)jeTiii»#*H-a)tt«*iftw*"4Bi 

B^it, (a) 7t)<T — AS-ffll^=fiTJIBK^*itjBfl 

gM. (b) h<m^t7 — A£JI3l*fcffiTBBIfttt 



•[n 2] B9o>£Tiin^ffiitaittB$Kn'r«K 
0^ist. ( ^co (a) &<H«flfi®**^B^— Ka^ir 

[H 3] ( «6*(D^-tW5fi<7)M[fflX«CTBfrllffl«* 
^-TtftWElTN (a) tfnMlBRfiBaR.. 
(b) A<£TJBffi£iJe»5£5F-ro 

1.51 tt«P^^t+»l3S» 1 

2. 32, '4 2. 5 2 fiTHBtt ft* ' 

3'. 3 5. 4 5, 5 5 WilW^gi 

2 o m$i<Dftm 



2 1 

2 2 
2 3 
2,4 

2 5 

3 3 

4 3 



ftTIBBf 



# - ffiA 



[0 1 ] 



[12] 



jKasttiimMra 



fi«ftJ»ftt31B 



12 



13 



v. 



16 



. ST2 



. ST3 



17] 
i 



jRBttwttsnsn 



A»*j&ttHB 



C 



12 



33 



34 



36 17 




23 



(72) SEE* cpm it* 



F £ — A (##) 4C027 AA07 BB05 CC08 FF01 GG20 
4C038 VA09 VB23 VB37 VC07 VC08 
4C301 DD22 



